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Problem 1 


An annular disk of charge hes in the 3=0 plane 
centered at the origin with the uniform merge 
density B between its inner and cuter radii a and b- 


Find the electric Field on Z-axis treni 
CONCA integration | 
(ti) gradient of the. electric potential. 


Solution: 
“The disk is shown in figli) 
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where : 

i is the position vector of the fiela point Fæ z2) 
EA position Vector of the charge point. 

is the vector from the charge point to the Field point. 
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From the olifinition of vector addition : 
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where O Comnet be out of Tk: integration because iG vs 
CA function of d. However this noi must be Zero 


by dc È has ho Ae Component - Hence 


Since 
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To INAC this integration, let p=2tanx => 
dp = Z sedd 
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and by using the identity tanx+1 = Secx: 
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let P IZ tanx => NAZAS 
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Use Gauss! law and 
Symmetry to derive the 
expression for DG) of 

the sphoricol Capaci For of 

fig Shown. Express the potential 
db) at Amy location between 





the conoluctors , using the negative Conductor (r=b) 
CAS tha: potential reference . Infer from this the total 
the. Copacitance 


Soluk ¡GN 


Choosing Gauss surface as a Sphere with 
radius a<r<b: 





f Dds = Q 
a on 
D, { [risingdodo =@ 
P=0 gz0 
Amro = 05 
E e, Q A E 
~ DES gap SE = de AE y? 


(5) 


Y 
bic: a did 
Dir) = Jè nr ra 
b 
V 
Q far 


x; re 
Mi aa Q 
-e r] = let 
ee «i 
V= 6@= la] 
ge © ATE, 
re ee ee 
AL Sd 


ENG. Abdullah Abegraim 
Valli 2012. 


DÈ 
q 


